The cDNA sequences encoding two components of the polymeric fraction of the intracellular hemoglobin of Glycera dibranchiata.
The intracellular hemoglobin of the polychaete Glycera dibranchiata consists of several components, some of which self-associate into a "polymeric" fraction. The cDNA library constructed from the poly(A+) mRNA of Glycera erythrocytes (Simons, P. C., and Satterlee, J. D. (1989) Biochemistry 28, 8525-8530) was screened with two oligodeoxynucleotide probes corresponding to the amino acid sequences MEEKVP and AMNSKV. Each of the two probes identified a full-length positive insert; these were sequenced using the dideoxynucleotide chain termination method. One clone was 630 bases long and contained 36 bases of 5'-untranslated RNA, a reading frame of 441 bases coding for the 147 amino acids of globin P2 including the residues MEEKVP, and a 3'-untranslated region of 153 bases. The other clone was 540 bases long and contained 24 bases of 5'-untranslated RNA, an open reading frame of 441 bases coding for globin P3 including the residues AMNSKV, and a 3'-untranslated region of 75 bases. The inferred amino acid sequences of the two globins were in agreement with the partial amino acid sequences obtained by chemical methods. The P2 and P3 globin sequences, together with the previously determined P1 sequence of a complete insert and partial sequences P4, P5, and P6 obtained from partial inserts (Zafar, R. S., Chow, L. H., Stern, M. S., Vinogradov, S. N., and Walz, D. A. (1990) Biochim. Biophys. Acta, in press) suggest that there are at least six components in the polymeric fraction of Glycera hemoglobin, which is in agreement with the results of polyacrylamide gel electrophoresis in Tris/glycine buffer, pH 8.3, 6 M urea. Nothern and dot blot analyses of Glycera erythrocyte poly(A+) mRNA using the foregoing two cDNA probes clearly demonstrated the presence of mature messages encoding both types of globins. Comparison of the polymeric sequences P1, P2, and P3 with the "monomeric" globins M-II and M-IV using the alignment and templates of Bashford et al. (Bashford, D., Chothia, C., and Lesk, A. M. (1987) J. Mol. Biol. 196, 199-216) showed that all five globins have identical residues at 39 positions. At 44 positions, the three polymeric globins share identical residues that differ from the identical residues at the corresponding locations in the monomeric sequences M-II and M-IV including position E7, where the latter have leucine instead of the distal histidine. At 15 positions, there occurs an alteration from polar to nonpolar or from a small nonpolar to a larger nonpolar residue in going from the monomeric to the polymeric globins.(ABSTRACT TRUNCATED AT 400 WORDS)